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This invention relates 

* 3tlng Water «ith said tabletced V ' Md t0 a m ^od 

«>" invention relates to a tab,!, COmp0sicio »- More specifically 

«0 to about 95% 0 £ „ N ba °" * -i gh t basis ^ 

*> **>ut 60% borax binder said d ta M nat : d «* <«» *bou 5 

— 35 P0Unds as de ter m ; n d by b ;i ha : in8 a break 

"between about 1.5 to 2 . 0 ^ ^ S P»«8 ^ster, and a de nsity 

- ates to the tabletced ^ - *.t 3peci fi can y , the 

d V° llet £ank Spenser of che typ T2 ^ for use ln 

^spens-ed each ti me the toilet ' P ° " b «-» « -Unf ectant solucioQ u 
^-infecting. tank ls Pushed, and to a method J 



The germicidal and disinfecting 

^pounds, particular!, f.-b.^^V""" 3 ' ° £ "-^ogenated organic 
known u.s. Patent 2> "* ^ hy antoin compoun<jSi is * 

-each composition COntain - - - -.d discloses 

an lmprovecf 

w ^h an alkal izing agentf *" 1Chlorod ^ thy i hydantoin . r comb . 
si l-ates. U.S. Patent 3 ^f^ 1 » etal ^oxides and " 

bow! cleaning co^s^;! 5 ^^ 1 "' et -I- -i.elo... . 
Particular germicides b eing 1 Z "* * eTmiCidal P'opertie.. 
nydantoins. The Reffller> J 1 «^o- and 1 . 3-d ich loro-5. 5 _ dl _ 

«« gennicide, and are granula^d c ° C ° ntainS less «»» 3% of 

bowl. Siuilarly f „ --iCions for pouring inCo the ° f 

l0dlnated deC «g-t used in , be . ^ o J ; JJ8 ' 8J? to "odes discloses an 
surface cleaner. tor,n ot a di ^e solution, as a hard 

U -S. Patent 3.147 219 i-„ d 
organics fiuitable £or ' ^J^™ "^oses "-halogenated 

disinfectants including byd.nCoL. "T" ^ P °° ls ' ^ 

"*«.ted ,„ Example , [ • Provided in tablet f orm as 

binder and Wete dissolved ' ^ ^ no 

M12.021. also to P aterson P 01r >ted out in U.S. Patent 

restricted to .,- , com P°sitions of th P '^o 

ea to sl ngle-dosa E e u«« k 219 Patent were 

cnac th is metering 
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problem may be overcome by usin* a , nu , 
•"-PL. bromocnlorodimethylhydLt, «"-ol«bil lty d isinfectant> fQr 
b-ing selects f rom polyniers> " agglomerate form. the binder 

«bber.. the pol yisobutylenes "T^' " atucal «"« S y„ tbetic 
from polyvalent metallic cations V° ly ' t3rr ""- «* like, and 
^ chromic, ma^i^r- 1 :--- °' 

exudates, cakes and J co ° P ° r ° Slty ' Sma11 

" 0t * Ch *-able. Furthermore t:::^ " 86 ° f ^^ectant 

exudates, tablets and cakes tb t ^ 
manufacture and handling. Finallv " ' Chlp ' and b ^ during 

. of tbe l0M dens * a ; a ; b i ty Pat h erson 1021 ^ e , ate8i . 

quires special consideration durl * ^ PT ° blea ' whi <* 

bealtb and safety dangers . ^ J to reduce both . 

agglomerate is to be placed within a \ "* ' Pr ° blem When C he 

wbicb container is e J led b * PWic container, 

7 heat ° r radl ° frequency sealing. 

U.S* Patent 4 2<*7 90/ 
--be control of'bio 7 .^:; ^e 1 ^ d — a -hod 

method utili zing both nonoxidizin . 8 ^ SyStems ' tb * 
-P- to the hydantoin d e a T" 8 Moe ""- 

agglomerates of Paterson are used 1 ? " ^ ' 224 patent - the 

to Ovchinnikov, et al., di sclose / J™ ?' ^ 4 '° 58 ' 618 

d-ethylbydantoins in combination I th * dlChl ° rodi -tbyl and 

•* al.. composition also comprises a anil ' ^ 0vchl »»««»v. 

detergent builder, and sodium chloride a ° ni ° SUr ^ actanc • a phosphate 
to prevent self-heating. * S ° dium sulf "e as dil uents 

^ * ^* * P^tencs 4 308 62 5 a 
^ Kitko, and 4.2l6.'o27'to ^l^y* 8 ' 927 ' 4 » 2 °°» 606 ' all 

Organic disinfectants for u! Tin J ^J" 1 ™* Senera11 * various 
Patent 4,281.42! di S cl oses . h yP o Ch io X ' ^ dlSPenSer - U ' S ' 
swellable matrix of li mited ° ' " fora ° f 3 

hypochlorite disinfecting a E ent A COro P risi °g the 

-asilieate, carbonate Ld" n0 ^^''^ °' * 

one cation present that forms an oTZ^ ^ 
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Patent 3.883.303 to Roberts dLlT lnVentl0n ' How *ver. U.S. 

and paraformaldehyde to treat f""" 1 " COO P osit ion of borax 

^ the toil.t bowl. The orax ad h * adding C0 °P"i"o„ 

weather resistant Mnder Xol ' *° ^ * 

polymer and borax, the bind! h " C °°P ri ^S a water-soluble 
- Promote adhere ce he orto ;:!-" 01 ^ " 
Rutkiewic di S closes stable co l I PatMt 3 ' 767 ' 58 ' to 

compounds with borate sa Cs aT ' S ° 1Uti ° ns of 

2 l?i «n, oor ace salts as a weak buffer, while 11 <; p - 

3.793.216 to Djcboala , TreL L Cl ° S< "' * n U - S ' P '"" t 

*.« Penta^tate. ia in , be '"° t8aDiC . SalC ' f " *»-»»•• 

* b , ». lght , and ;. s ;i„" 3 lorn? on ti,eteoi be "* 

chip, cr.ok ot bteat S tbat "„ f *■*"**'««•* krd»tol„ that do not 

5 manutactuEe, shipment and handlin 6 . 



SWHAM OF mrCTm, 



P»«nd. on . R,„ ac Sptl Ie ;^ ' , *"" 8 [ a M bt " k •"«««, Of at U.. t 35 
i~. and „.,„ bteakl „? "» <""«■ «• ."b.tanti.a, duat 

»«<<Ung. In „,„ J" 8 ; " PP '° 8 *° d '"""ring during maml 

p-mn.ad p..,::: ; ^ r " bu "« » 

included »i tb i„ a toilat now d, " «*» 

- co.p tiaa :ir.u r^trr;:- p - f — 
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comprise 25 to 35% bora* and 60 to 75% by weight hydantoin _ R 
lubracaut is preferred in a preferred amount of from 0.25 to 5% 
to facilitate release of the tablet from the tablet press. 

con t Pr6Sent in -^-n also relates to a dispenser adapted to 

contain the tablet, the dispenser in general terms comprising a 
receptacle for the tablet having a water inlet , . so et 

a soiLi" V6nt> Preferred embodiinents of the dispenser comprise 
a solution reservoir having a lower portion and an upper portion 
he lune solution in fche upper di PP ens P d £o». 

flow through an inlet/discharge conduit adapted to provide siphon 
or siphon/gravimetric flow of liquid from the reservoir, m the 
preferred embodiment, the tablet is retained <n ^ 
of the reservoir. "tamed m the upper portion 

in one embodiment the present invention provides such a 
disinfectant composition comprising on a weight basis: 

(a) from about 40 to 95% of an N-halogenated 
hydantoin disinfectant selected from the 
group consisting of l,3-dichloro-5,5-dimethyl- 
hydantoin ; 1 , 3-dibromo-5 , 5-dimethylhydantoin ; 

l-bromo-3-chloro-5,5-dimethylh y dantoin, and 
combinations of same, 

v. 

(b) from about 5 to about 60% of a borax binder, 

(c) from about 0.25 to about 5 0% of i „k • 

wvut d.u* or a lubricant, and 

(d) less than about 3% f ree water moisturej 

-id tablet having a break strength of from about 35 to about 100 

pounds as measured on a Ri ma c Spring Tester an* , s 

from about 1.5 to about 2.0 ^ /cC ' ^ 9 ° f 

disinLr 0 ' 11 " erab0diment thS inVenti - P«vides a method of 
disinfecting water comprising the steps of providing a disinfectant 
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tablet in a container, said tablet co»ri • 
from about 40 to 95% D f an N hai 0lnprisin 9 ° n a weight basis 
fro. about 5 to SO, bora* b^?*^*^ 1 " «-in£.ct„ t| 
less than 3% water Pasture said 10% lubricant - and 

<* iea St 35 POUnds on a SPr fc havin? a break 

*«- about a. 5 to abQut 2>0 " a ; cc Spri ^ Te ^er and a den sity of 
said container with water t^^^^ S ^ tablet in 
and dispensing the resulting solu l n * ^ " id tablet ' 

ti0n lnt ° the -ater to be treated 



F *g. 1 is one embodiment of a ^ 
vention containing the tablets of t dlSP6nSer ° f the P*««»t in - 

of the present invention. 

Plg " 2 is a second embodiment of , ^ 
invention wherein the tablet i s ° • dls P en *er of the present 

of the d i Spenser solution ; e ;;j™;™* *» *» » PPei portion 

are *- -Posing chambers 

surfactant solution, the ot^^T* • 
tablet disclosed herein. ^ COntain -* the disinfectant 



The composition of th 
« tablet f orm , an N -halogenLTr,/ nVenti0n ' WMch «We., 
- * bor ax binder, is sT^T agent 
^"infecting material Qf ^ a 33 * ^--treating and 

ia provided in a container, water f^""" 00 Wherein the tablet 
tablet to f orm . " *"*> contact with 

-lution is released into th.^^' S ° 1UU ° n ' - 

dy of water to be treated. Hence, 
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the tabletted composition of the present invention has utility 
in the treatment of water in swimming pools, industrial process 
water, ponds, fountains, and the like where a small portion of 
the water, either as make-up or from the total volume of water 
present, is circulated continuously through the container and 
past the tablet of the present invention. 

In particular, the tablet can be provided in a container, 
i.e., a dispenser, for insertion into a small body of water, for 
example, in a toilet tank, a concentrated solution of the 
hydantoin disinfecting agent being formed within the container 
upon filling of the tank after a flush, the concentrated solution 
being discharged into the tank water, and, ultimately, into the 
toilet bowl, each time the tank is flushed. 

Although agglomerates - i.e., cakes, extrudants and tablets - 
of N-halogenated hydantoins are known, specifically, those of 
Paterson, U.S. Patent 3,412,021, prior art products are severely 
limited in application. The agglomerates of Paterson are quite 
friable, and result in products of poor integrity. Tablets of 
Paterson are apt to break, crack or chip during manufacture and 
handling. This is disadvantageous where one or two tablets are 
to be provided in a dispenser, e.g., a toilet tank dispenser, in 
that less than a whole tablet may sometimes be placed in the dis- 
penser, said dispenser then not containing the requisite amount 
of disinfectant material. Where many tablets are to be placed 
in a container, i.e., in swimming pool water treating devices, 
it is undesirable to have tablets of varying size because dis- 
solution will vary in proportion to the surface area exposed. 
Perhaps more importantly, severe breakage results in a large 
volume of powder, which is usually discarded as waste. 

In addition, the prior art agglomerates tend to disintegrate 
rapidly, which rapid disintegration is highly undesirable where 
a single tablet is to last for long periods of time. This problem 
is particularly acute in toilet tank dispensers where the 
hydantoin disinfectant tablet should retain its configuration for 
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two to six weeKs, depending on ^ ^ ^ _ 

Moreover, the prior art agglomerate 
very low density. To incorpor^T" P ° r ° US ' 3 

-terial lnto a dispenger p ™ ^ ^ °' diSi " fecta - 
luires a l arge container J ^ p ° ne " two tablets re- 
often l in , ited by the tan* < Cha "*>°* > ""ich size is 

^ple, . toilet SLtT"'^ ^ - 
Piping and valves, a toilet tl 1 ^ C ° ntainS Vari ° US 

as not to interfere with the dlSpenser -™t be of such size 

H-ce, it is n^Vl^T^ °' ^ 
the requisite « of di Sinf e C ti ^ d6nSity Pr ° Vidin * 

by the prior art . dls "fec tlng agent, a problem not addressed 

Finally, the tablets qhmii,* u 

problews -^'J^^^^-- -e to 
subsequent use, especially durino A ^ dUring 

^let into a dispensing lTZ2r ^^"^ «* the 

dusting is acute where t g he ta ^ er : 10 P-ticular the problem of 

Plastic construction, the two 9 C ° ntainer ° f tW ° ^ 

beat or radio tr^^J^lL^ * 
"-rates are qui te dusty in v ie ' of "* h * dan toin aggio- 

and require suitable precaution, * P ° r ° Sity fciabi ^y 

and handling. P«««*on. dur.ng manufacture, shipment 

The tablets of the* 
Problem associated with^^" 8 " ~ "* ° f ^ 
invention provides tablets thlt ^ PreSent 



(a) 



are substantially dust free; 



<b) have a mini™* break strength of 35 



^« ^ pounds 
on a Rlmac Spring Tester, and therefore resist 
brea^ng, chipping or fracturing during norll 
shipment and handling; 



(c) have a den<;ifi/ - 

hence colt ' to 2 "° 9m ' /cc -» and 

bence contain a large amount of the disinfectant 



in tablets of b-.11 volume not withstanding 

the binder concentration; 

<d) T to \ h i? break stren9th pe ™ ittin * '^iity 

as to tablet si 2e and dimensions; 

(e) have dissolution characteristics which can be 
regulated by varying the proportions of the 
constituents and by regulating density, and 

wnxcn are 
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adapted to retain the tablet configuration in 
solution over long periods of time; 

«.i.t "capping", that is ebe tend of 

-aces to shear from the body of the tablet, and 

-nation", the tendency of a tablet to break along 

stria in the Dody of the tablet, and 

can be fabricated on a commercial tabletting press. 



The Table t 



«« >»™ 5 co 60I b „ " b l ; t:;:; ? ,dsntoi " °- d 

strength of at least 35 ™. a , haVlng a break 

described • , ! P 38 determined °n a Ri mac Spcl Tester 

described below in greater detail. Preferablv ^K , k, Xes ter. 

optionally contain from about 0.25 to j ' T " ' Urth « M > 

facilitate release of the tablet h d, > " ^ *° 

known in the art of ta hu^ V *' H * ny """ials are 

are preferred in tnat b y " TJlTT^ ^ 

disinfectant. Preferred Lb ' ° Xidi2able «=h. hydantoin 

stearate Pre ' erred l«*r,c.ncs are stearic acid and sodium 



and jt-^l 1 :: :::r:a n t s e : at :Lr sociaced with the — « 

Various impuri t ies^ ' ' "* 

alkali and alkaline earth metal halogen salt, ^ 
in the hydantoin manufacture may a sfbe " Pea " n6 " by " products 

<«• -ter is less than about ^1^^ a""""" 
preferably less than about 5% by weight »P«riti„ are 

mentioned above ma'y haveV os TttT^Z TV ? 

t.bl.t. However. as described below. £ e m ; fl L"* 
not provide the d es i red tablet character • , . P * S blnders do 

borax according to the presenC ' ^ 

-ed as binders in the Cabletcing a ^ile n 0 ^ 

b wnxie not forming satisfactory 
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30 



tablets with hydantoi« 

"/uancoin, may not delof-^*^ «. 

P"se ftt invention. lt is L ^V"* 6 * ^ ° f 

ft " tbe tabl «"ing of hydantoins I th b \ n ° Vel b * M " t - derl -<» 

-vention ls to be construed ^i?? th ' ^ iS ' tbe " 
Itb borax, wbich proylde3 big lll d ll*l H tbe tabletting of hydantoins 
achieved in lts absence . ^ deSlred Properties to the tablet not 

The hydantoin compounds Dre f»,^ , 
Ablets of tbe present inventLn are \ ^ in the 

10 hydantoin; 1.3-dibromo-S sT „ ^"hWS.S-dimetbyl- 

5 . 5 ^ethyi h y dant ::: ^s^ 1 "- and 

range of f ron about 5Q £ the hydantoin i 8 present in 

Preferably fro* about 60 "«« bt "< th « t. M . t| fflost 

pentabydrate form of borax , fa ^ Wel « ht - though tbe 
fonns. including anhydrous bora'! 4 LT' , \ PMfMMd ' "her 
hygroscopic and will absorb free' wa t er ! " Anbydr ° US b ° raX 18 
atmospheric moisture, to provide a ydr t e « 
preferably in the range of from ?n / ! b ° raX * s P reae *t 

Preferably f rotn about 25 to bl 3 ,° I""", * Wei * bt ' «" 
0 granular or puffed, both being coJerciaVl IT be 
borax has a density 0 f fcom 8 * T ™ £ ° rmS °* b °rax. Puffed 

Ascribed, for example. n US f ' and *• 

H-ie, m U.S. Patent 3,994 651 tmc 

Granular borax, which has a S ° UZa - 
^ dCnSlty ° f abOUC 50 * " lb../ft.'. is prefecred . 

« inti na te aixture of the ^t^^J?'^ 2 - * 
Line speeds nay be up to 300 Jm , deflc "bed above to the die. 

30 to about 200 tablets per mi u l W ith fr0n abouC 

tons to about 20 tons de^nH* Pressures of from about 2 

density and ^JZlt^ZT*** ""^ - d "'" d 

to obtain tbe tablets of the P re fi nt I" 3 ,', 100 °' ^ 
trials to establish specific llllZ ° **> P""*inary 

Properties. However. suc h trial 6 C ° nditi ° nB for S^en tablet 
of one practicing the tabletting art! ^ ° rdln «y 

In the search fnr A ki j 

with the desired prop ctie ^ ^ Pr ° Vide hydanC ° in ta "«s 

Perties of hardness, density, and integrity, both 
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«hen dry and when 

Such conventional bi„ ders as ^ '^stances were considered, 

gelatin, and the l ike W6re dlgm ^ «-"ulo.le materials. albumin. 
«» binder by the hydantoin. of potential 

exothermic reaction exists with the! man ° faCtUte the Probability of an 
considered unsafe. 81 . "" b ^ and their uee ^ 

fl eiCeS " 6 considered incompatible Ib^T C ° mP ° UndS ** th -""able 
afient - Wltb ^-"oi". a strong o X idi 2ing 

Such incompatibility 1 
convention^ USed „ fl tUlTlLTiT- ^^^nts 
thC P " SSUres w«er which the tablet Dr 8 ^^y at 

« -desirable condit . on F l2Tjj a T dUring tablettin « P-ents 
counts of gafi compromises tablet" ^ genSrati ° n ° f eVen Sma11 
selected must be compatible with tne h I Finally ' tbe 

^let is imaer8ed ln watet Wltb the ^antoin disinfectant when the ■ 

35 to H 39% SX^^Hul^™ Ub d r«" b — about" 

Pressure, but reacted when immer Sed ln w T " 10 C °°° 

with 30 to 40X by wei^r*! Tablets 
Press di 8inte6rated in * ht M -t aelllcate on fl Cflrver Lflb 

'"integration occurred with V Slmllar 
sodium carbonate, eodium blca C °" Caini ^ 302 by weight of 

carbonate, and potassium bromide. 

Tablets made on a Car« 
carbonate and 5, 20 and 35 sod^cnTJ' 20 3 * Calci - 

^ CalCl - C » b — tablet ange " r ° om de ?** ^ 

to cap and/or flake durlng "ft to hard, 'and were prone 

b8rd ' but "'integrated in w^ter • « w ri ^ 8 ° dlU ° Cbl ""« 
y e t did not readily dissolve k ) 1 Cablet8 typically were 
Ablets that were of moderate hard ° 20 * Ablets provided 

NaC1 were prone J ^""1* ^ 

concentrations tended to leach ou < furthermore, NaCl at all 

nydantoin skeleton that d , LZ t " "T ^ leavi <* • 

to above was found to provi e ^ °' ^ " fe »ed 

a c ^Diet of the Hp C i, ft j 

ne aes *red properties, 

Initial trials with h 
— «* . »I„o c ^ th " »«* fM... «*, be . 

P 8 ' 11 "«* «»•<> Ch.c . t.M.t 
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made on a Carver lah „, 

d 1 bro m ocl imethylhytlanto 8 in( and " r - y rate. 641 

;« water. This tablet was placed in I ?" relative ^ «.bl. 

10 tin.es over a four-hour ^ od " * *» let b °»l- -"eh was flusbed 
rained its i„ tegrity even ^ £ ^-containing tablet 
staining bora, and magnesium « th ' testing. 0ther tablets 

— of poor integrlty , 8 and ° H -" ".cc.pc.bi.. however, in 
critical con St i tuent . Was eliminated as a 

Tablets containing borax alone were Drp „ „ 
Press at 5, 1 0( 15, 20 and 35% borax ^ P d 0n a l ab 
^rengths ranging f rom abouc 32 ^ ^"""M"- b.d break 
weight puff ed borax (10 l b /ft 3. 5 RllMIC Sprin S Te «^r) for a 5% by 
^Pending upon the ' * ^ * over 100 pounds. 

the die t0 all0W air to escape oth Md the dwe U «- in 

^rax bad break strengths o ^o. l 8 ^^"' 16 " 5 * 
these tablets was slight t0 J." " lbs " C ^ for most of 

J t was also observed that- 
tablet sl 0Mly when iDmersed tha ro b d °" X te " ded ^ leached f rom the 

unlike sodiu. chloride, r.^In^n.^T" 1 ^ 

unexpected at trlbute of borax tah eLd K , COnf ^"tion. This 
referred, in that a greater' f ydant ° ln tablets is 

^sinfectant U provided e l'Z"T 

increases the delivery rate of iTl ? ° f Clme in W3ter ' ™« 

-lubil ity , without dL ntegrat 01 "' * material ° f limited 

^Heved that the solu J ™ * °* the tabl - itself. lt ls . 

binder does not occur when the tab et 1" T *" rem ° Val ° £ ™* 
it is believed that materials b.^ n£ I C — 
chloride, are reeved fro* Lt t f f -- 
depletion of hydantoin. For a 1" ^ « uic ^ than the 
only provide the tablet properti s des , ° CCe ^*. it aust not 
•-«ic«« cuantity to Jin a n he I : ^ T ^ *» 
life of the hydantoin disinfectant 1 Ration over the 

dispenser, the tablet should ean it J"" * ^ tmk 
weeks to ahout six weeks den/n typicall y £ «r ahout two 

dispenser. ' dependln S on the level of use of the 
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in addition to the mafori i 
<»«8«U, „,„„.„. „ itb br * °' """= * c " Provide,, th. 

•"eking to th. <».. „.- I ""'«"»S » a cbi„ e8 , „ lt „ 

a minimum of 

. ^ilieate removal of t b J e * ^ boweve r. was found to 

«• preferred lubricants in that ^ """^ ^ " earlC 3Cid 

oxidizable moieties. materials do not have readily 

With borax as the binder thp t-.Ki , 
-ist "capping," that is , J; d 6 J « ». Pr..«t invention 

shear from the body of the tablet r P SUlfaCeS Co 

-rfaces are not confessed t he bCCaUSe Che ^ 

-blet during manufac r J ^ f 8 "* " ^ ^ •* 
to other binders in forming, r 7 ^ ^ iS SU P e "« 

strength at the dens U e t d " T^* b "<* 

Capping is disaovantage^t::;! 3 : p I 

particulate waste that requires disposal and h ' ^ f ° rm 

tablet remaining i s mote "v h ' beCaUSe the bod y °* the 

-—ore, cappin6 can e s r : r t :;; n f sh r nt and handiin - 

■nuch as 201, typically 5 to 15% „k \ 6 ' ° f the tablet b * as 

Products incorporating the tlw «u.l lty control of 



P-iously -tloLd o/ ^ s " "V^ 6 3 ^ « 
Spring Tester. In this test h" ^7^/* °° 3 

opposed flat plates flnd a for bg b e s Placed on edge between two 

fails. The m«c Spring Tester i\ / tablCC UntU the tablet 

inc. of Dumont, New jj. !" manufactu "« by Rinck- Mc il„ aine 

ascertaining break s g h " -'bod of 

strength of ft0B 50 to about ^ « ^ 

Advantageously, the tablets of t-ho 
density of f rom about ^ Cq PrCSenC -mention have . 

about 2.0 gm./cc, preferably froo a 
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olve gradually over ti „e, a „d „. suitabl . £ot usj « t " 

tank dispenser having a useful lifo a coiiet 



The Dispenser 



It. toilet bo.! dispenser into »hicb tbe tablet ma, be placed 
«£».« in „ost general ten., , receptacle ^ * 

sad receptacle b,»i„g . water inlet. . concentrated disinfects' 
30.nt.on outlet, and an .„ , M pt o„ided ,„ ^ ^ q{ ^"tac.e 

toilet t. r „W fe "^ "t*™"' " * for use In tbe 

V 

The dispenser 10 of rig, 1 comprises a solution reservoir 11 

oLmo M°7 POrU ° n U C °" taini ^ Cablet 13 and an upper 
po on 15 whose volume is equa i t0 the amounC Qf disinfectanC PP 

solution dxspenses. A shoulder 16 is formed at the interface between 
t lower and upper portions, a siphon inlet/discharge conduit 0 
ex ten dxng upwardly fro. said shoulder. The conduit 20 comprises an 
exterior leg 21 that extends below the shoulder 16, said leg „ avi „* 
an in et/outlet port 22 proximate the bottom thereof, and a t & 

i 11 n TT & UPWardly £r ° m ' the Sh ° UldeC U - The ^ 21 «- " 

1 of he d arCUS 1 C ; POttl0n Pr6ferably " the ot tbe top 

7 o the dxspenser 10. The greater the height of the interior leg 

23. tb. less 1S the amount of diffusion or migration of concentrated 

di.xnfaet.nt solution from the solution reservoir 11 during s a "c 

it : ::r ht Th : ? of conduit 20 «>• h — * « : 8e 

Ven 7 f 7 Sb ° Ulder 16 ^ tbe C °P 17 of «*• 10. 

Vent 27 extends rrom the top 17 of the dispenser, and is in 

< T^Zr b atm °: Phere Whe " '~ " - — n in 
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The dispenser 10 works on the principle of siphon, or on a 
ITT" 0 : ° £ f Ph ° n 8raVi£y diSCha ^' ^pending u n n height 

TnTZ ; , Thus : witb the conduit 20 at tbe bei ht ° f " - 

ow wL !-h ? ° ^ UPPCr P ° rti0n 15 is difi P ens ^ ^ siphon 
flow. When the level of the solution reaches the shoulder 16 and air 

llrlZl thl T " entetS C ° ndUit 2 °' fl ° W fc " the % 

teruunates. Conversely, with the top the conduit 20 at a point 

between the top 17 and the shoulder 16. that portion of the solution 

portion Li' 0 ' ll C0DdUit 20 diSCbareeS by flow ' ^ the 

portion below the top of the conduit discharges by siphon flow. 

Fig. 2 illustrates a most preferred embodiment of the dispenser 
of the present invention. In this embodiment the solution reservoir 
« of the dzspenser 50 comprises an upper portion 51 and a lower 
portion 52. the shoulder 53 being formed at their intersection. The 
cooduxt 20 extends from the shoulder as described above with respect 

OP J oTth T ° f Fi8 ' Siailarly ' tbe V6nt 27 eXtends f ">° 'he 
cop 17 of the dispenser 50. 

In this embodiment a shelf 55 is provided between the upper and 
lower portions of the solution reservoir, the shelf projecting ' 
partially into the dispenser such that an elongate pathway 56 is 
formed between the shelf and the back wall 57 of the dispenser 50. 
The disinfectant tablet 13 is provided in the upper portion 51. 

This location of the disinfectant cake is preferred because a 
more concentrated solution is dispensed. It is believed that a 
concentration gradient exists within the dispenser, the disinfectant 
solute having a tendency to gradually settle towards the bottom. With 
the tablet in the lower secUort. tbe solution dispensed is the solute 
lean liquid in the upper portion as admixed during dispensation with 
the solute rich liquid in the lower portion. With the tablet in tbe 
upper portion, the solute rich liquid is in the upper portion of tbe 
cnamber ♦ 



Fig. 3 illustrates a dispenser 70 having a first section 74 
comprising tbe dispenser 10 of Fig. 1 and a second section 84 
comprising the dispenser 50 of Fig. 1. said disposer 70 being 
fabricated from a first stieat of plastic thermoformed to provide the 
upper and lower portions 75. 76, 85 and 86, the conduits 77 and 87 
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10 



20 



and the vents 78 and ftft 

«"et tank. both „ ^ ™ 7 «" < »• »- KM i„ a. 

chamber dispenser of m,. suitable for use in the dual 
»«-« 4.216 \ . Pr " ent ™ «• .... 



* of con centrated solution of 

disinfectant such that- #-u« ion OI 

after the flu 8 w I IZTT^ " dI - 1 " f ~" t *■ *• ^1 
longer based on an a V ^ us f 0^20 n T^" " '° " ^ « 
achieve this level of «•«?• / Sb<iS P " To 

the tablet h c 1 f!""' "-entration in the bowl water. 
h*.., / contain between about 10 to 50 grams of th* 

disinfectant. Conveniently, the tablet is between"" to 13/* * k 
in diameter and from 3/8 to 1-1/4 inches high. Ill r the'se 
dimensions are not critical Th„ ^ nowever, these 

in Pl.. ti e * «™^J^ZJSr^^'< 

most toilet tanks. dimensions that fit within 



EXAMPLE I 



30 



Tablets were made on a Stokes-Penwa^ nc ^ t 
ton rotary tabletting press using a Lh d< , 8Catl ° D ^ 

die. The tablets were made l<2\ ^ 8traigbt Walled 

either 20 Ib./cu! ^ c ^T h ^ 1 t ,VllVd ' ,,t01 " ** 

a -isture content of from aL t 't Ibo u ^ JT"" ^ 
tablets from each run were wei^l* 7 WeIght * Three 

break strength after a^L f ^ *° d *« 

n&cn fitter aging for at least 24 hour* tk. 

readings are provided below in Table I T J ° f tbe 

contained 3% calcium chloride " ^ "°' *' tbe tablet 
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Table 1 





Borax 




Average 


Rim 
No. 


Density 
(lb. /ft. 3> 


Borax 


Tablet 
Weight 


1 


OA 


10 


8.53 


2 


OA 


20 


7*68 


3 


An 


10 


9,18 


4 


40 


10 


9,10 


5 


40 


10 


9.43 


6 
7 
8 


40 


20 


9.22 


40 


30 


10.73 


40 


10 


9.76 



Average 
Tablet 

Thickness 

— l&n.) 

1.07 
1.17 
1.13 
1.15 
1.20 
1.10 
1.20 

1.15 



Average 

Break 
Strength 

65 
23 
57 
53 
55 
71 
76 
55 



Overall tablet Integrity (dry) was varied fro* very sli Kht 
capping (run no. 6) to moderate capping (run nos. 1 and 8). The 
latter two runs b ad . relatively ^ ^ , f ^ ^ 

EXAMPLE II 

Penw^f 1 ^ 6 ,"" 6 ma<,e btOD10chl ^ d ^thylh y d a nt.oin on a Stokes- 

reported in Table n. The feed mixture contained ^ 
granular borax and 1% sodium stearate. 
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£ Si") T i"««/ Wt. Tbic^* Tablet 



^ ? 5 ^ "t^ ^ *f** 



is 5 °-« 83 

5 6 " l0 - 6 0.480 95 J" 66 

7 o 30 10 - 6 0.485 . 42 ** 71 

' 10 '1 0 455 1 * 69 

5 80 1.72 

Tablet integrity was good with oi • k 
*Hiny sides, and did not stick 'to he d 8 ^ tablets ^ 

-n no. 6 had sligbt lamination *J £ P«-ch. The tablets of 

18 'bat the force appi ied 1 . Wlth res P"t to run no . 1, it 

of high break strength. ' " lnSuf£ic ^ to obtain tablets 

Tablets were made as above with 7n* k 
borax and 1% sodilJm stearate: ?8% broittoo hlorohydantoin , 21% 



'table 171 

Run force Tablets/ wt. . Break TablAf 

» 6 — - V XPS - AS • /cc . > 



10 - 2 0.474 



50 ~ 7 5 1.66 



Tablets were made as above with 73* h™„ u 
granular borax and 1% Bodiim ! brora °chl 0 rohydantoin, 26% 
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Run Force Tablets/ Wt tk,-.u Break Tablet 

i!£- (tons) T nut J Th ^ness Strength Density 



9 6 

10 6 

11 6 

12 6 



Tab! o 


IV 






inickness 
(in.) 


Break . 

Strength 
(lbs. ) 


10.2 


0.470 


75-80 


10.3 


0,473 


75-80 


10.0 


0.462 


42-55 


10.0 


0.470 


90-95 



(g-/cc.) 

1.68 
1.69 
1.67 
1-65 



The tablets of runs 8 to 12 had shiny sides, with little capping 



or sticking 



The tablets made below contained 68% bromochlorohydantoin, 31% 
granular borax and 1% sodium stearate. 



Table V 

Run Force 
No. (tons) 

13 6 

15 6 

16 6 

17 7 

18 8 

Tablets of runs 13-18 showed some capping, but were generally 
satisfactory. 



Tablets/ 
minute 


Wc. 


Thickness 
(in.) 


Break 
Strength 
(lbs.) 


Tablet 
Density 
(r./cc. 


15 


11.55 


0.535 


75-85 


1.67 


15 


11.55 


0.538 


50-55 


'1.66 


20 


11.65 


0.545 


50-55 


1.66 


20 


11.8 


0.545 


72-85 


1.68 


20 


11.5 


0.532 


110 


1.67 



. EXAMPLE III 



Two 10 gram tablets of the present invention were sealed within a 
dispenser of the type shown in Fig. 1, and two 10 gram tablets were 
sealed in a dispenser of the type shown in Fig. 2. All four tablets 
comprised 68X bromochlorodimethylhydantoin, 311 borax, and IX sodium 
stearate, and were 1 inch diameter and approximately 1/2 inch thick 
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The dispensers were suspended in separated toilet tanks, which were 
flushed every hour for 16 hours over a 16 day period. Readings of 
available halogen level in the bowl water were recorded daily as shown 
in Table VI. 

Table VI 



Halogen (ppm) 



Day 


Dispenser of Figure 1 


Dispenser of 


1 


5.1 


8.3 


2 


5.5 


5.4 


3 


5.7 


5.4 


4 


3.2 


5.7 


5 


3.5 


4.6 


6 


4.0 


4.9 


7 


4.0 


5.9 


8 


3.6 


4.6 


9 


3.5 


4.7 


10 


3,1 


4.6 


11 


2.0 


4.6 


12 


2.7 . 


4.6 


13 


2.5 


4.3 


14 


3.5 


4.4 


15 


3.5 




16 


3.5 


4.4 


Average 


3.7 


5.1 



The preferred embodiment of Fig, 2 delivered about 38X more 
halogen then the embodiment of Fig. 1. Both dispensers, however, 
delivered an effective amount of disinfectant to the bowl water. 
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1. A cables disinfectant edition comprising on a weight basis 

(a) from about 40 to about 95% of an N-halogenated 
hydantoin disinfectant, and 

(b) from about 5 to about 60% of a borax binder. 

said tablet having a break strength of at least 35 pounds as 
measured on . _ r uullus > 

ea on a ^imac Spring Tester. 

2. The exposition of Cl.ia 1 „„ ereln tbe bydant0In „ 

o 20 K ! er0 '" ! "" Sis ""6 of c.rbo„Hc a cio s of tm . 10 

.Lc f ' T e "" > , t " : '" ,e baIne " -»•»" <* 

aoouc 0.25 to about 10%. 

The composition of Claim 3 wherein the lubricant is selected from 
the groU p consisting of stearic acid and sodium stearate. 

5 ' a T bo e utT5° 6 t iti0 K ° f 1 Whereln Cabl6t densit ^ ^om " 

about 1.5 to about 2.0 gm./cc. 

* 

6. The composition of Claim 1 -wherein m» w ! 

selected from rh„ "herein the N-halogenated hydantoin is 

selected from the group consisting of 1, 3-dichloro-5, 5-dimethyl- 

ydanto.n; 1.3-dibromo-5.5-dimethyl hy dantoin; 1-brom -3- hi ro-5 
5-dxmethylhydantoin, and mixtures thereof. ' 

7. The composition of Claim 6 wherein <-h» m k«i 

i- b[ o„o.3.cHi. t „-5.5-,i„e tl . y h :;;:: t : b ;."" hai ' ,6e " atcd ' ,) ' d "" i ° * 
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9. The compo S i tion of Claim 8 wherein m . ^ 

1-55 to about 1.8 gm./cc """^ iS fr ° m 

10- The composition of Claim 9 wherein rn v 

Pentahydrate in granular J^" 1 " Cbe b °"* -daum borate 

11- The composition of Claim 6 wherein i mn „ r >*- 

10% of the composition. «Punt 1M are less than about 

»• * «.«.«- - lnf ec tant e „ positIo „ cMpri8ing oo t ^ ^ 

from about 40 to 95% of m u i 

^infectant selected Vol ^«"oin 
1 T H^ki r the grou P consisting of 

l,3-dichloro-5,5-dimethylhydantoin- 1 3 «» K f 
«-«h,lhyd.ntoi„; l-bromo-3-chL;-5 5 d T; ' 5 " 
^antoin, and combinations ^t. 0 , 5 ' 5 ^ 1 

<■» from about 5 co about 60% of a borax binder, 

(C> ft ° n ab ° Ut °" 25 t0 ab0Ut 5.0X of a lubricant, and 
W less than about 3% free water moisture, 
said tablet having a break strength of f™ v 

Pounds as measured on a Rimac Spr n °L er 7 " * ab ° UC 10 ° 
from about 1. 5 to about 2.0 gm./cc * ° f . 

W. The composition of Claim 13 wherein ,k k . 

« -u-t of from about 50 to a 0* h " P "' Mt *" 

the borax ls pre6ent ln an ab ° Ut 80 * * and wherein 

by weight. " am ° Unt ° f from 20 to about 451 

15. The composition of Claim U wherein th* , m 

from about 1.55 to about 1.8 gm L. 3 ° f 

16. The composition of Claim 15 wherein r u , u 
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salts of carboxylic acids, having from 10 to 20 carbon atoms, the 
lubricant being present in an amount of from about 0.5 to about 
3.0% by weight. 

17. The composition of Claim 15 wherein the borax is selected from 
the group consisting of anhydrous sodium borate; sodium borate 
pentahydrate; sodium borate decahydrate, and mixtures thereof. 

18. The composition of Claim 17 wherein impurities are less than 
about 10% of the composition by weight, and wherein water 
moisture is less than 1% by weight. 

19. The composition of Claim 18 wherein the borax is sodium borate 
pentahydrate. 

20. The composition of Claim 19 wherein the hydantoin is 
l-bromo-3-chloro-5, 5-dimethylbydantoin. 

21. The composition of Claim 20 wherein the hydantoin is between 
about 60 and 75% by weight of the tablet, and wherein the borax 
is between about 25 and 35% by weight of the tablet. 

22. The composition of Claim 15 wherein the tablet is between about 
3/4 to about 1-3/4 inch in diameter and from about 3/8 to 1-1/4 
inch in height, said tablet containing between 10 to about 50 
grams of the hydantoin disinfectant. 

23. A method of disinfecting water comprising the steps of providing 
a disinfectant tablet in a container, said tablet comprising on a 
wezght basis from about 40 to 951 of an N-halogenated hydantoin 
disinfectant; from about 5 to 60* borax binder; less than 10X 
lubricant, and less than 3% water moisture, said tablet having a 
break strength of at least 35 pounds on a Rimac Spring Tester and 
a density of from about 1.5 to about 2.0 gm./cc.; contacting said 
tablet in said container with water to dissolve a portion of said 
tablet, and dispensing the resulting solution into the water to 
be treated. 

24. The method of Claim 23 wherein the container is placed in a 
toilet tank. 
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25. The method of Claim 24 wherein the container is filled following 
a flush and solution is dispensed upon flushing, the toilet bowl 
water having an available halogen concentration of from about 2 
to about 15 ppm. immediately following the flush, 

26. The method of Claim 25 wherein the tablet is between about 3/4 to 
1-3/4 inches in diameter and between 3/8 to 1-1/4 inches in 
height, and contains between 10 and 50 gms. hydantoin, and 
wherein between about 10 to 100 ml. of disinfectant solution is 
discharged from the container. 

27. The method of Claim 26 wherein the tablet has a density of from 
about 1.55 to about 1.8 gm./cc, and the tablet break strength is 
from about 50 to about 100 pounds. 

28. The method of Claim 27 wherein the hydantoin is present in an 
amount of from about 60 to about 75% by weight, and the borax is 
present in an amount of from about 25 to about 35% by weight* the 
borax being sodium borate pentahydrate. 

29. The method of Claim 28 wherein the disinfectant is 
l-bromo-3-chloro-5, 5-dimethyl hydantoin. 

30. The method of Claim 26 wherein the tablet has a useful life of 
between about 15 to about 45 days of normal use. 

31. The method of Claim 25 further comprising the step of dispensing 
from a second reservoir a surfactant solution. 
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ABSTRACT 



This invention relates to a tabletted composition 
comprising an N-halogenated disinfecting agent and a borax binder, 
and to a method of treating water with said tabletted composition. 
More specifically, this invention relates to a tablet comprising 
on a weight basis from about 40 to about 95% of an N-halogenated 
hydantoin and from about 5 to about 60% borax binder, said tablet 
having a break strength of at least 35 pounds as determined by a 
Rimac Spring Tester, and a density of between about 1.5 to 2.0 gm./cm. 
Most specifically, the invention relates to the tabletted compo- 
sition defined above suitable for usein a toilet tank dispenser 
of the type wherein a disinfectant solution is dispensed each time 
the toilet tank is flushed, and to a method of disinfecting. 



